Paracetamol-induced renal tubular injury: a role for ER stress.
Paracetamol (also known as acetaminophen) causes acute and chronic renal failure. While the mechanisms leading to hepatic injury have been extensively studied, the molecular mechanisms of paracetamol-induced nephrotoxicity are poorly defined. Paracetamol induced cell death with features of apoptosis in murine proximal tubular epithelial cells. While paracetamol increased the expression of the death receptor Fas on the cell surface, the Fas pathway was not involved in the paracetamol-induced apoptosis of tubular cells. The mitochondrial pathway was not activated during paracetamol-induced apoptosis; there was no dissipation of mitochondrial potential or release of apoptogenic factors such as cytochrome c or Smac/DIABLO. However, paracetamol-induced apoptosis is a caspase-dependent process that involves activation of caspase-9 and caspase-3 in the absence of cytosolic cytochrome c or Smac/DIABLO. The authors also detected induction of endoplasmic reticulum (ER) stress, characterized by GADD153 upregulation and translocation to the nucleus, as well as caspase-12 cleavage. Interestingly, after treatment of murine tubular cells with paracetamol and calpain inhibitors, the caspase-12 cleavage product was still detectable, and calpain inhibitors were unable to protect tubular cells from paracetamol-induced apoptosis. The results suggest that induction of apoptosis may underlie the nephrotoxic potential of paracetamol and identify ER stress as a therapeutic target in nephrotoxicity.